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t'l® pr©bS®«' ®f  ^ f» tm& wsb 
Ijs m&m %& ft  ^saal^ is  ^»lsiefe 1®#® 
tla» ©wisa^ag %hm %!»- mm *afi,If®li mmX eMaiml wifhois* SiMsb « 
woM ial«» #* m jwaasst tm mtmrmm If any iw&  ^ -mmm 
%m WiB it* ii»« m iKxi«i« tolna-ttet tm Imd ea fsmit i® m-% fey 
|t5l# it i» a^wssi^ y %& m «»ly#i8't© 
wt»tb®r tfe# ts b®i»g w% ^feef<a» frsit ts siipfiA iwm ai»t« t» 
f M» • »©lf 0mim stf %MmB. p#r 31®8 wi%Ma tl» 1«« 
pewwisf# faa  ^wiiieb 1« |^ irltMiJbf% t© 
«is-. 
fhttt atowt «e tfeefttaUs', th«y 
tMi ligU% m mtwmiag * amm3. mmrgy 8ta*»*. fti» asaiati« thus 
©•ulttti i# 4.ispmmmi %y « sf®#i.f 
til® .«Rt#ri«I mi tiw f N light »riLtt«6 hy tfee 
ftt©» i» ttm «mtw 3bo«'t fey »3.»et^ ws falliag &« « Mffeei* t@ « ii»©r 
«»irgj- lewi, fb® l«« ta rnmr^  <*f tb» #l©«trosB ,p?-©4i3«#:S jmdlaai 
11 Eg Sj •« hV 
 ^«»e?g|' ©f #«• 
i|S emrgf  ^fiaal 
h s c«»taat 
Vs ff«|ataey .<rf %h» liglit mltted 
Sm&m» %lm atess of iirf€»Ht ®le*sts. eestatm fislt® «Mrgy «ta.t@s 
 ^th« (0«3.y-e«n l^», traBsitiose »» 
twwB tfc® w l^mm htghw m& m l«iwr %mtl^  WmttmB smim •«£ Hmm 
mm pwi««  ^ia #p««  ^«f «t<iw «ee«€-ittg %& .2js»«1. «p #Ewrgf 
•s i^te '%© whieti %l5t of !»•%«« « iWMSti^ , flipst^  
If -fttiwdr %h®. 
v « * { i , -  M  f O T  « »  k y t e o p m  
% % 
mhsm tte  ^th® .flf- ths 'Mm ©aittti -ffirf, tfes mjf 
tm» -fiMhrgf wli«a, 
-y • ff»ta©aey 
N, , Iv ® quantum numbers of energy levels 
M m ie f^7,% -siwis-^ t 
f fee feBtr©- »1atit® %& wM«h m «l««rlro» is emS.%  ^ s»a to *Meli it fiaall^  
r^ tmm mm infltt«#»a. hy iiae m»t%iMg swe®. m in mtmm hj ti» 
ia tl» -mm mA s r^k maiMMm dt ©leaeats* 
fb$ M:m  ^m fwe' nitftl #tang»' ia ai^ pMn-aeit wkm tlii 
e i^Si-Meas of -tto-Aisehti^ g# efcBug#* IPlii she 
i^tiaS tl» mmrgy fsbmrn: tte ^mmem Sn^mm wSM %• ®#rteiia 3.i»®  ^%tee spee-
•tom* I(»# t^ £r latsiasttyfc M th« #»i-t«Moa mmr^  i® ®aiWl» 
gemt as wSJa h» •imm& ftp#» tfe» fttonAe sfosSOi 
mmSMg m  ^ M %fe# «awgy .tae»as«s mm ims 
. ® f ' i a  % h e -  • m ^ m e  s a f t  % h m  » | > « i ! ^ »  * t l l  t o t  &  « « i ^ l a a M «  © f '  t l »  m w & m -
aim t$m tb» mtmm- imm, tfcfct ©f tiai 
m ta «f tbe «t^ € speetm.# fM» 
mEpiA.i.m. w&y ths ia« mA mpmtk speetra. liffwwat ia slw :^ 
tk« spdPk -»ait» MT0kf tmiM sfeetim t& klglmw. mmm' «ai «•« 
priiteipklly spi«t»» ®f Mm &%«» 
S««»w# #s0b Ma« ©f tbe s|}©etKa Is a r®»6it mi a <i«fi»ite «»'?©• Rsis-' 
si« e»y <slMig# ia t»« sigtt « l^}a,#$,a« «t»r^  tF&mi-
tims •iitfemiA trm thmm is a ^mvlmm' mai sd tfc® ia-
'mt to* fr©q»sel®«- lwr©Xw ,^ 
WA»w ant ift^ feia UMts 
.e«wwa t^t«i #f tfe« ©letsefii "tl»: ••€€ tlw ii» to 
tfe» abwBfi rf ««»#©' ieveis. #f 
0i %h» lOjsmmb- pr»s«»t# fMt #«.«% wm§» .siJ^etjpeetoBtc®! 
aasly«is p»siW«* 
ffa«f « wMMU tbe -pfetsnt »»lysl» «« 
fcasii-^  m«: hf m:r3mh (24) ia m to -imecirtslji-
ti€® ia %hi. eiemmtmtlm mt tsm©«' *l«w«te m wim®-. 
tif«i fef €Oi^ rlag th« tlm tfttenB-tfy .®f ibe- «p«t#w l®:tag -mmlyumS, wi%h 
• ? 
tite® li» i» .^a®tty  ^the- spwrtm te«a eiS %h» «!»««%• 
fetaoptag lioto tilts# a'bsdittt® s«^ri««»ns- -vrntims e^»« 
soeii m f Itic few%i«s ta il#t s-^ ©#, mriatiGW to pteto-
gmpMe w.t@rial®, r#elpr®©l%y tfce- pliotegmpMe ©wi?* 
•sia® %& t# wilsii.io. %Mg !%"• A Si iM & I 9 
iB^seltj ©f ttoe mei t » of 
WA fl® iat®i»I, stMftibfsi »*fee  ^ *!» mlaM-m iofeeae-
 ^t*© ea» in tii* S3pe«te» e#' tte® e:l«i«ai. «»4 
ia sp®e*iOT  ^ ®f » im tte w«4 
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two t-W» .to Mimxmt. la stam %f t|® wiabiMf  ^p6i»w 
ia h^gimimg **t& 2ii thsA fmr 
itm we -la  ^ %i»& MhM.&^pbs' %y leggw .laia Seflfe»r» 
,f «• (rf tb®»« mm eoatributet fcy i« ^mm%v M tb® ii«3ct t*©ly« |Wii« 
tfai tm^T «f pt|»» listed rsafet fr<» f %<» 82 yearly aaS i» the. 8«wa 
tvm 1932. %#• lf3f ttox* w«r« fr©» 104- I.® 1S4 piaf year* The- Sstt 
fiw ym&eu w* appamiiKt^ ly the snw. as ia tb® p»'^ icBis sewa 
wiXk B'&m 4mtm.Be- ia« t© f fe# pres^ai ti»«* 
fto ftiwt §^mm% 0p»ctrocherd#fti s«CTS,e# ms «asts%iJ.«|jM ta the 
wmtmn lii®ad»p]to» fej S». Wmm «h« 'h# a, «f persffiBHiil 
m% il» W&'kimmt In 191f» & lf82 Itg^s, 
.«aS Btimm pafellsfeti %i» #f m. amtm. 'ef »p««te#p5Bplil-e i«tex«» 
©if ii»,. 
aai .s»* 4# toi' weM to 
ISfSa tliBt #1* SBay^SjBE" 'tte wafewMM 8s*ls- viniar' HMMi e^oii'licins 
mf wf •fchia elsiWtf i^ .w«i tlisa 
e^psriaf %fe® sf®e'tore®^» wltfe tte the i#»sttir ®f tl« 
'ISmm .la mmrw  ^ m» &. wmmwm titfe- v^mm eJUi-
sittt .ia aaaple. tf^ ctrogmphie  ^ w^ma, mi^ lm 
wttk th® chemical ®»Rl^ i# tt» mma s» l^e,, 
stmMi&g %M% tlii# mm »tfesi »a #f #*iag 
ei#e y©sttlt» «wtil. %ma%itlm  ^
•fl»« pwmmt  ^ amlysl® ftf" #«la8i@tt 
.t^ M» » «k«© *^a»i« --sC .its ^amrm» «r%t-
#!•«• mm Is® »p«tiiif. this «e*fc«4 «f «a&l3®l# W:^  la w l^ms--
wl»i« tl» ce»®wba-
tlen «f wmi-mm time# ©leataii in «3.1.©ft is o«t*»©ll«i} 
ia «»lye.is .®f e3#^a*8  ^ ia , »fflS 
to %o plmsM -msi la, e©a :^®t wltli -tls#®® 
•••mrt mmmtmtlms la wstwi pteraac#ttM€al •textlln laimstrf| 
»s»reli| ©riRlnei®®'! Wologyj fm&'vmmmh. m&. 
'tMmmrn 
fb» f8BetJ;:,« #f tta ilgftfc lii 8pte'^ p0e-i»tti-eal aii&lyil® i» 
t© mporl»®- «Bi exejte tte atom to radi&ts etemet-
eristie 8|js#titt,» ««i .iiy#. «rts sM a-€| spmk-, 
«p %&. thB pp06wl»f •.»} 
fl*w;i »ai pifi'twis dl«tergf eource®*- fl@ fl»»e pr^ wt# t®«i" 
pemteaw® tto #tti»r flwt two so®««s aawtti, 1« parfeiew* 
telf »rtl8iS»«ti®py .1*: sMtlf®##. •#! •wtal® .gai tist 
#f altatlia# «srtli8, wtea la tfe® pwmmm^» 1mm ,^ aat.i* 
tl®# of wtiftrials  ^of Mglief" (4)* 
til# pise-«w i.lseimjfgt t«b«f mm fm-
ikmmAimg te S(»3«eli «aa felAefe |23), «3ly «®ltiiig 
th# ifswtya* whtch m 'mmMmw smtW le i« tl» Mgb fiP« t^t©»ey »^k,« 
« • wM«fe ©t-taw t& a#f •011%'feiajs • w«M 
fba «© pMittWi Mgb t#fflp«rata»8, aM s» 
Maptftfel# t©. %h# mmlymm tf .*%ey4«l.», isvtag imiwlf tilfb 
rnmm C5#-l tl» «s0f««is Ai^ ti m#® «»«tf w't, , 
f« an&lf»«s '©f -fcy^s- ttf ®aterl-alpt 'lAfli vsiia-g# a»e 
«?c ^S»8«pyttl@ #>•# <»»« f» eetellar#«l. spe«l-
lay**' mi thm «r© f«f .®e^^aeM®i»t«sl 
«ai i-e eoaitaS'^  spark s»fi Mgh voltag# ««e mr#. f©r ©y^aie eteal* 
•e®.! art M®logt«l. tt»elat"S ta '^ 
t»rM itf %fce «ta.Xlic «E®»at m fb« ®3.®etrea« (5#| «i«f 
m 4 
sro, 10 to M" -^ ici 
oathod© l&y«ir rf i-e carlj«3» tO'^ t© 
hifli veltftgi m.'^ m arc, 10'^ %® l®'" sagi,| 
. €*® ee^«»«i sparlr, 10 tO'"^ af» 
fl» liifti iPirf.tagi wM#fe «iisi ia tl® r#p.»tea 
tewtift, his M«a io fca* ewi^ -io rfmatsges ever »«or«  ^
{'J t^ 19)# iP'ats «» pyMMett ««k#y Mckp f^flji %Mn 0«» #€wa*e®» C§3)> 
ifeM«t«atlng-tb# B»l sf -lia^gfeurf la aa#  ^
aamlyils# Seaults «if *«riottS ia*«stl^ .ti©a8 with th»- Mgb *s l^tage 
a<*e »re iaelufi# mtmBmmm te it# Mgfe »«asitlvi%f,:, la'wis* 
ttp.tseei fcaw it t& sii^  «flly eEei%ti®a 
coaditions, Cufferdaelc Is 'Wm (15) tills as prob&ily 
"belRg « festtlt flf %!» Idftoey nw&g® mlw ^  |»ra»tet» 
©f the a-e  ^are# «.a tl3»« et t|i« are# If 
©xcit&tian t# tfe@ f^eter la tti® isfMag-tloo speetm  ^
iuffeaiselc to .ai#*s #xp.^ oatios, 8##® l©f£ca.l* f bsir thsei^  
that tfee higher awmgt |»»wterB et tfe« «^e s^c 
poBSl%lt fm »«r# e»lst«at »8si»lts, t» tlsat #l»et ttefml 
<ft«» »©t ja«mii la -thte mm-p tlw ^s-ciMag el^ etrea® pfol*bly imm 
higfewf mmwmgm mmr^m tlma th»« t^ reapi^ sdJnr t« %!»• 
wlmmm 'mmmgrn mmwgtm rf tii« #li«lir<iiis 1», tl» i-© 
mm a®arlj t© the ppivfeiMag &f tbat Mm»-
Wmm it fs mrf llk«ly ttfct tbe mm&iag is %l» at «» 
Iwr# mMtimly hiifa» «w6ipgl«« »i%li -rsfea^peet to tte 'Wdl** 
fimetioa ef sftetmX Ita# ttas i# tte «x©ltiiig •3«"te«a® ef: th» 
i*# «3p@» w3m^m .««rgl«w «» aaNi mm  ^feoa iwelta-
tt.«t tmmMm pw^MMty &{ %» Mmt mur*' 
i&tiaa« la tb®- mamgkmv rf tte .imefe «. th»st^  wswli 
m1m •»»»• spmtm »8HltIiig f5r©« tto high 
•©itapi *•« «pe »«ar««# fbfea few ifee «», 
ffa®  ^ «%»»w mlmmnte m %b# swIaMw ln%«a®£t|' .•^ • 
Mm p64» mnA .»©% %# pwt ««»«»• if tfe® wmMmg siarww 
haw %#«« fey «®tttf ^olatteaa wM«h cMtata %im 
mm -tewstittttats la tbs »mm mppwmdjmMm pmpm%i.ism fmx  ^ in 
ajmeimm %«liif S-«»s »p«rt^  ttm ^effwrl «#' 
«Ets«»«-i«s elAawts m ^  tatesalty m%i& «if 3J.M piiw -oi* 
't#a in slt&eiiiffe Mi% tb©' wmk km hmm 
4mm- m tlw& eet of #irtimiie€«® m -fefci tat«i^ ity «f- llae® 
rif aa« 
Sr^ « «ai &pp%m%m 15) th«' ««Af*a«w isitmt m» act 
ia •%!» •#»* iiiNsetl^ R* lm% *%im% mm tsm l^n •«a^ntap»ti« 
MUig®s WIS «dAtwi»: « ««w»tea# iwB®«i,tBg %® ®fe  ^
lawatlgsifeMi (2) ei30a^mmmm ia Isss. tto 6*3  ^
p«i? mmb 'im& lltia# fffwi* m »l»Mw Ita# itttfe»giti«® rf' tlai 
#!«*«» ««i- #s«tt tR m high m 
11»er smm mlmmMm mmM It® .drf«el®»: 
fwpwa 8lNi.t®a- ttmt-wtthia e«rlaia iwltfIm-
M'&m .m& e«rtaiit ixmstiek t^mrn «h0m& 
•felmt mmliX rmrieM&m  ^%i^  parilewlai' #3*a®at pt«®«at mmm a© 
TOrl6tl«i In the  ^%!»• -rf the »!«»»%«** • 
Ijfoi# $M ioif© (6) .imeteA tt» e#ja«i»l©ft tl»t. in glwn ©q]^«^E» 
of aalott Isat «OBim «,ti©n the lin®. tateMtty rtT tlm m.tim 
mm gtm%m% for thmm m^mxA m their deeo^«tti« proiigw  ^feaip-
iftf the low#st feoillag ®»3Aefe «ni ftirMcli CaiJ fetM. -
PBlativ© -iatttasitj' Itiii®- me »ot 'hf • 
til® »twr« &p mpmt pm&mmm ,#f tfe» %l»aiiatt, wbieh »m siwltau-
IvmiM&m  ^ ia tliii' ilse&sifg®#*' 
, !«««» C4 )^ tbm- iat#ii»i.M«e ©f «f*wftiiaa lia®S' 
®f atiEiwf® «® i®|«a4iaf «BI 'tlw-' 
iC tlwi' #3<iwiBt8-j^ . its ni!. p#tGRti&lii | 
••itotr- parllmi -immtmm: «t diffswat tl® totel 
mp«w,fa'eaysiHiro|.- tfe« »%«»• th# fiBPe#,- its 
mli# mi «a«?®iit aai'^ th® }:iTCfp&r%lm the. • eMstttniiiti* 
mm e l^sw  ^ fur; • 
'itf.:. Mftterials f«r .%me© S®to»3. wmkmm. I9.| 
53) fewl •i»er • t» « fair tfee' mmvm&y i» 
tl®.ir (if# #) «Mi»i l.^ per -mn% t& .m»m 2 
l^ r mat t© 3 fer .mmt la otfc»r8-». m^m C?,. 4f# :53# S3} elai^  10''  ^
f#r. wat, meTm:m» * Still ^ ^3ps fowai tis® t@ 
l» m grmteir mvmmm* 35 i^ r orat te ^  p«r «»»%» 
Bsmymw i&Z}. ao  ^%im% memp te mmlystU ' 
t® he wmrly a -ec -^teat ^«»a^e w'tottor • tb® aw t^ au»l|iS'«A i® 
l«r^  « S«R11, wMl®' «wffip &i ffm'wS.mtrl& amly»i» 1« mtbm 
& cQHsstet «b«slat«-iii«ror.^ .»' 
AfP4R&TI3S 
4 :»iiitta. a*W€(h mmS. was w^a to ptwt©» 
gmfli the af ti» #€atttt«t in the »».• fim M& r^aim of tfee 
»p®etj^ a ia tto Wflea bet^ a MOm mai ms per «ii3.i«-
a®t«r* 
4 fcigli &re m« i®«i few tta ^reitation scmpm  ^ fl» 
priagyp  ^elr«titt m mieimhlm isSmatlm e©Sl to «g«a&t» tbs 
4 3 1» ms med to obtain 11  ^volts  ^; 
seea»te7 ffe® mre ewwiot wm ±iO$ mw^mrea, . Flmlly 
& .pmphilte' ««# w#t t© eotttr#! th® •emmmt in the primal^  
©Irettit wimn tfc« li» w3.%a  ^«»»• Wgli m Im tsm My fee "-iay* f hl« ., 
ititaml wmWGl l«M th® «tt»«at In th» • tl*t 
p»viTOily* 
«Hi«i wMs t» ttai I«» S^te Colleg® &-
strawat 4, li»® .iiftgran is Mhma in ftfio'® l#.- 4 stmlfht ftlto-
a»nt clmr 3ai^  ^ iteieetiA t© a atm^ffsi 'battery ms we# 
for & llflit ®oare®, aaii «as teM by wm&mB of '& rbeostat &t ewMitant 
ilia*t-«ati®» wltli. wltftip lies# tli«» i: ».©1 V. 4 lem ftmm&i 
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l«ai- %® hm Sp«et»  ^ of tl% siae# aafl bis«l& 
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m tli« ef «siag a mm ei#eteo4®'f» ®&®h tfc»' 
orlgiml rai# wre ia selttttej or..nftrie aeit, &-
pmmm «f il»' a^c fipoa- %im #^«r'.»» 
irtm ti» pr«vl0as ssimrge* f l» aeM mM%lm tm^mA m-ppar 
«fMeb witIi i^ pi^ aef%ility «#' «»a tl» me&a&i." 
timing or ©l«&Bing tl» ®liaag<  ^ %b.# simjpe and «la# <xf th« 
«i^ t,' 8o that adjwt#ijat of the electrodes iM aot r#sttlt. ia & mi-
f©r® gap* f&hM 4. sbflws <::at& obtainM *ltii %lm «op|»r #3jietoQd«®» Si««i 
tfae e«effl©i#ftt of'mrla-Moa ma 25 jpftir ©eat <w !att» th« eapp®? ttye -wwi 
net c«aM#r®d a satltfaeiery f©r -mmlBg Vtm 
S«ilB» nitrmt# .«® a %ttffer gsm m gaia im r«jproia8ibili%. It 
eahftnc  ^ tfae 1mA liu® with little m tto Intensity ©f th« ibi#* 
with* fa%le 5 ehcwi' ia,t& obtaiaei. -witliottt sofiitt* aitimt* aoi with 
ditttj Bltrat© In tl» mm saaj?!#. 
ISi® W FlffJlBltt 
Appl®» wsr« t&fc«n at raafiw eai tb® epea *rk<it» 1© 
W8 »i« t© 49Mrs£m the ilstrlbtttion etf th« 3«ft^  i^ sMiwet cm 
ii» appl«e froifi t|s® gs* iao-b appl« wae weighed, then p«ei»l 
with & 8t«»l fcnif# ssa tfe# pgellng placed in a «lea» 'Satlmnr-
mymr tlmk  ^ 4bottt fmtj to rifly TObie G«ati»ter« ©f altric aeM mm 
ftcdwft to t|» flask aai ilis eoat«»?t,e bested ov»r & Wt tl» 
«eltiti®n €i& .not clear by tl» tt» it liad ©wj;»am%ei i© «ppro«ct«at»3  ^
t®n eatei® etatiwft®?# mmm aeM was atdiei, nafi %1m MQlntim reb«6t«i» 
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the density of tb© lm& sod. tlsiwtli 3.ia«s,, W^m. th# ela»eteri*tie 
B « ksg T emttm., th» leg mtio of tl» dmimitlme of tb© Wh 
2833,.074 to B1 2397#9%t wfts foaisi|» fli# &€ lesfi p»s«at. 
was det«rBiia»6- b ,^ itt%eip'r«iiag tais »tie froa tb® worlciag «ar»e». 
ffe«, Gste. fw ti» mmkiMg mrm., Figar# 4» »» areiag 
olmrges of ©taMani solations af fb aM Bi sn- l«si fi^ e. «ppl# 
and riltrie «cM in tb.e cariu apple aoltttlm -mm 
me& CO tl*fc %lm wtmvisM soIttilsM w©iil€ tfe® «,» pbyeleal 
aimwete i^smes » tls# laikbtwi ea,ipl«s* 
3myem aai (3l|- »po?t#a'th&t me tiae  ^ wist ispwtaat-
tmetm-s in.»p®etroei«isi«*l ®le getting the «iii stftni* 
ard® lato tb® sa» pk^nXml mM «fee»£ea.l eoafiitlmi prioy ta exolta-
 ^ »ii1s 
A  mmmmry © f  t N  i f t t a ' f w  t b «  w « r M » f  « w w  i »  » i s « »  l a  f a b l #  6 » .  
ila©e two tblisfls m mm of tte- iadlviiml mristio-ut tfe® obs®f^  
mtlmS' far •mxsh fall m&mr %h» 4«"rf«iiQii, with 
the «0epti®n of %Im 1.,255 toriatloig w&m 
»tlv« of mMoa »apllag of a .nsfmlly pcfmlaMoB, tlm 
p®r<5«n.tag® -wristlas fross th# lassn was flg«3r'if&£i sifter tfe# wmmcibg 
eawi *« fijmwa, tfae mum l)©i8g tbos® of tlie ifwii^ ldml qwuatiti«8 
«f l«ttd as m»A tvm tbm cwnw f« th« 1  ^ ©f saeli «Kp)»i^ . 
tfe« scatt®r dl&gmB, Flgw® 4» «fe«ws- li« latl^ Mml eteermtl«ws 
-31-
fell on tilt ft»ae date mrm dbi&im& tvmi set^wl exposaret 
on.meth «f pMt&e fcr tech coaeeatrstlon of leM* 
fli© results of aml7«€8'for dlffereBt'apples are shoim ift f&bl® 
7 sad. a mmmry «f thsse dsts. in. fable 8.« 
f&blm 6» Stiamry of Data For 
t|i« Working CtJTve 
fb Av«, variation Star^ai'fi 0o®ffiei«!at 
with tn©an deviation of mriaticm 
mg per cea'i w« i)#r 
0,31'? 13 .047 34-
0^626 0,6 ,0B0 
1.255 9.9 .U7 12^ 
2.503 11.0,4 ,13 -1? 
5.03 8.2 •55 11 
Wm^n mm: tte. one plate ms mei to «%« aa a,i»lj-»fa «# tl» 
sitjse 0aai3l«, ftimly*es ©f mrl*ac© showed, ao highly «ignifi«attt 4,iff®3r-
m&ma in tb® • 
mith tb« mmm Eem& mm$ml mm t^ hmm »% 
pftnd®Bi.froiR. tfe& s&« fte fact tfeat tt» qmmtity of l(»d.®a . 
l^j« i« of t'be s&m mAmr -of .wgaltiai;© nigtit • li:^ i.eat® t'&at 
• trm the emfne tr®® w Imt wmvlA gsmmlly h&w9 siailar rjesl--
the i«te fern eagles tto appi«s luiimted alplabeticffilly 
ahm  ^Bmller Mmmgn pmrmuti&g  ^ •wari&tim trm tit® e®an and saaller 
emttielmtB ef mflatlea t{*n thmm IvdimlsM wltli tl^ mn rxamreJsi, flMf 
f&Fmr *ere accttrailated wjd©3? »or« nearly eonstaat .eGirfltl«s of ea?-
citaMoa -tfe# mm «wi«at. ms h«M emM^n% by the rl»o-
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7.45 10,80 0,500 
7,90 9.35 0,540 
mm 0,500 
»^33 
jeteflfectioss 
bi289?  ^ m. 
g. 6»« ®a» 
8* 3.19.2 7.65 12.25 0.37 
8.40 12»70 0.40 
6.£«3 10.50 0.44 
7.65 1C»80 0.52 
6.^  9.60 0.52 
mm ouf 
hw me M.35 13.80 1.22 
i» tw® 15.80 15.20 1.22 
a^3«® 13.70 13.45 1.13 
1 ienm 1.19"" 
i. as5 g 8.95 13.15 •4a 
i» <»9. 9.15 14.30 *39 
apfjbni 24.60 17.15 .h. 
1 «44 
• r<.io 19.55 2.4B 
22.10 19.40 2,6c 
20,25 17.40 2.45 
21.30 18.65 2.51 
1 m». zM " 
22.65 21.50 1.78 
19.05 17.40 1.78 
13..05 10.15 2.05 
•fable Mmsmry  ^MM. ia 
:i«ipl« 1% 4ye» TOriatioB Staadard CQ»fae£««% 
with the mm m deviation af %riatl0B 
«g» per &mt mg. PW €«* " 
ft*. .078 5 0.006 t 
4»8 $ 0.4 S 
*» .081 • 4 0.004& 6 
6 «» 7.S 4 *5 
«*. e ,06 9 
f* •44. 11 .06 U 
g* .48 10 ,06 ia|-
h». 1.19 3 . ,05 5 
!• •44 11 - ,06 ' - 1 4  
tS - 1 14 .04 iS 
fit • a 17 ,06 M 
?I1I • 1 .071 17 .017 m 
VIII • t .062 5 .003 $ 
H •* 1 • ,-2f' $ .02 7 • 
U -2 «4a WL ,06 , If 
l' E.51* a 3 ' 
2 i.«i7 4 S 
*l(i«i p«seat ta 1 m& Zp 2,45 *. teS 1,1  ^ag» 
•st&t »aa e«trol of tb# are gap «s laiei' closer oi}#»rTOtl«* 
e#atro»l ©f tte m& f&p wss ftttalaefi h»mmm tli® resMi® ©f ttie 
etergi ims prmsmi flmt «i<l BdSmtmnt ms m&m for tlie tMckawss ©f 
tb© e©atlng o» the earfAe®* fca6ar®»at of the g&p 'by a«ai-.s of a g&ng* 
after th« e^oBOpe sb€w«e. W:r5^ little -mri^ .tim frm expoBtsr® to «-
pmm^^r ' ' 
h «JE«1 i w#r# fcy riiaslsg th® appl# wltb & dilate 
aitric a..©M selatioa, «-mpdrati»g this rias# aai aMlng a lead fre® 
A||3l« Bsla'tisa te tii« fl» mristlons are similar to tfec^e oo&mv-
lag wltii Maples tmtm twm tii# sotetios of tl» sppl» p«®liag*. fh« Mra® 
mn& a.timtim iwolv®i, Ib tte rias« »thofi mm • Mm ttao is the apple 
^6llag ®©lati©B luwiwr m |5artlei^r gain m,n «ji« i» repro-
In m tO' efcwek tls#. i#gr«« ©f aeciamey «f spKetroetesieml 
tmr Isai, #f li«i trm «ppl«, tlssw molutlm. 'mm 
mA r^n- f-o tl»«« ©w^l#B l«®i- ma MSM te » selatiw of "kmmm eon-
e«B t^£eo» fb» 1 m& 2 i» •&lXe« 7 i mr®- tb# 
•©f tttb s©l«M®a,l,- tl» la mn ermsr 
of 4»4 psr e«»t leai p!«@«atfc fh«- wrrmm of taaivliiml sailing 
tr&m © to i,l -fsr «Mist fep )B»afc«r 1 a»i fros O.S per ceat to 14»2 
f«r ©tat f«^ att*b#r fbe *§»,!«« rf laat*t«t»l Mi€at«« 
tto of teMng th« ®®aii -©f pe'wwil «xpffl®w»s of tte s«wi tttaplit is. 
©ri#r te th» «w« la tt» itimlf«-i»t, 
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MSiWtIi# Of 
of TOflatloas oectiniiQ,g in tlie lat®»sity mtlas of t&e 
lift# p&lr Jb th.«e« «» ea3y hm s f^estei* the €i«» 
triteitlai of tli« AT© tflsclmrfe mmt tlic surfftc© of the «ieet«i« li oa-
emtipollabl#, fh»mt9m & of tlae arc to strtte la the sa» 8p©t 
m- m tfee «ag« of the «ieetra€« iflglit the e«stltw3it@ t{» 
.«aj^ le la m^ag i«pf«s fer tfiffertat mpmvrm  ^ fhe ph l^esl 
ties ©f %1» dfiei mA its distritetioR mmr tb® ssjefa#® c«?bM 
mffect tte «eit«tioa o«idiiori:S», ftse eolatiiaa. #f &m3^»ln 
ia tt kmmm t^e-mm «apl« lit th»r« sigM b« »si^ %Iiig 
froa ii'j'-iBg %!» SAi^ #, Burisi ttie pp«%iiraiag pertoi to re&cli a. ©oi« 
stsfcle arc tii« «iaismBptiori of th# two eleiseatg mamrmA Klglit not hm 
In tlit s»i» rati© fresa to &e to mcoatro31al5l« fl.w» 
tmti«s ia tfe# are, Sa«tt a w©ttld Imrn dlffe»at ratios af 
tl» ts« coastitaeata mi«it coftsWemtioa, fliotographie gyrcws coaM 
m&m ia© to tfe differoae# la tli# pl^ t# p-sia, aai, v«rifiit3,c«is la tl» 
tfei.etoisss of the pl^ t# eEulsicw* • 
QTmsamif Sawyer, aaS ¥lae«nt |27) specifiei iw® mla fta,w«8 aff«et" 
iag tfee mMtim itttemltims of lia«g, {«) te^ersturt vayifttlon (lb) 
presBme tfesir Imsis fer tats "belief was that 
t3®« writtticm Aff#et® th« »lattm of atew Is th© 
epectal «««?©• stfttes Mfi b.«»e# tb« mdiation Intimity aeeoriiag to 
tbe l*w _ E 
mlwm 
1 « »wa%«r of steffis 'pmt ttait wlfiag 
f 2 t»»sition f?e%sblllt|' 
t • mmgf' Mlftmmm %#%»#»» «»a final states 
M 2 e«itaat 
f s te^«atee ' . • 
farlatlias t» mpdr prtss f^® afftets tfc# amifc«r of atcas piw witt TaJ.* 
i» aa  ^ tb« aucmfit ef pcatiscH t^ioa of light iltMn, th® Ittaiaaas 
faetors whicl-i tfe« speed wltti wliich aa analyeis mn w$A9> 
mttar a eeH&ln i«clmiq«e €#wlope  ^ mm (a.)-the avalleM# 
eqttlp»ni aai' Its asroafewat tm ohtaiatiif tlie 3oltt?l;t<»| (b) 
the ease with wMeh ©leetrMes csa »pli6««i} (®) #qttipaeat fer th« 
ptiotopmpme tff¥«le|>iag &ai i^ yisgi mrf {€} tlie ernvmlmx^e tm%nTm 
of tlie »tcrsp!iotos»t®i'* faier tti« test coafiittoas #.italB&l3l® pjat# 
Goatalnlng 2 &i5&lys«B of fottr or five ©^©serts ®f ©Reti s!ii®M 
not mqutm eaaefe 'RCi*# tiam «e h<mr ©f iwlivttftial atttution. ,lf 
flwiljlHty t©Bli fc® t}» iwAer  ^txpeettr®? p®f wsaM 
t)« r«i«e«i' sRi & larger sa^er smiles e««M 1« «xp®s©d m mm piaft#, 
estttog th® tiw pm fk« t^ Al. ti» » l^e to final 
resttl'te senM lbs wr# ttan ac Isat a ircwker' e«M glw att€fitt@a 
to »0r« thaa oa« at a tte® art thm cat dwa oa tli« tii» per mit 
aaalyels If rmtimm l«b0**t«7 emAltlma vm-m S€t up« 
la orimr tu conpar# tlit. sp#«t»^plile sethofi of a0»lysl« wttlt ml" 
aithei.® tlj# Sollmlng &f ft aoo-si^ites* 
grapbio MetfeM le  ^«pp®wi«i.#, fMa,, a of %!». flscb®?-
m fm j^f 
m fruitj, report,®!! %. lliit«r «mi olfeeps (f?)* 'me iboagM to 1» of ia-
tsr«»t for §m^mi,80n •rf.iis tt#- 3pssfci» :^^ .«al aetlaoA. I®a4 p«44i« 
imm. »fr^  ma rs»v©d ttm. %h» s^Xm ly a^ans of ii^ aliag tbaia 
•p0iat.«4 ^s»fl «»is aad tidriiog ih«a ia a bsiltag »<ii»a . 
hy4m3&M. solmtioa m«tll th® atelns bi^ e. fhm thm a.p^«» war® 
a h0|. 1 p%v nmt »c#ii0 acid »lutio»* f# tbe ai^ ur® of th® cilFping 
aad wmhXng mlm%%fms ws seffi©i«at disfcilleS water to niak:® 
500-»c©» f«w Alch an aliciia^ i of *&» 1;h« ni»d fAth 10-©«. #f 
a#a««rt.ftt'b«S wMtAc mi.4. tli« soap aoi *ax» Hiis solu-
tioa. was f'£l%«r#i aad %n ilicpot of ipem 1 to 5-»<se# fe^ en f"r«® ifa© 
fiJtrat# far the <i«fceaa,fiafeiaa sti tli® XmA* 
Ffoa tfe# 1 Ixsf the l«ad m» #^moi«<S m&m® of s 
iitljtm©!!® tlilsrefOfsa la a 'sdliitien of potasslwa ^aatiaj, ea®- • 
c«rtra.l.€d m4 sftstillei water.* At least two 
|.t«® s»f dithisoia,# *r«P0 rscpt*"*^  f®*" »a3iple» 1Rje» ©xtirscttoM 
ahaisiag for tli® <£j«sii«4 ci«ical reaction® to jAac«* 
Aa «c®ss iitM.»a® fer tbe i«a4 pp»»«t aeant extra, «3£§msti«tis be­
f o r e  t b e  s m ^ l m  w t  r m ^  t »  b e  l a  t i i «  s © l ® r l ® e i « j ' »  l a  » M « r  t # .  
hai-e the l#s4 ia « cpmlity l^ieh fell on th® mv  ^ sewltiT® pai^  of 
Cttfir® «ad# r»a#>ftg« df 8t«iard lead solntidas, tmm thaa oa® 
Sil^ t. be iiee©«aasy» 
frm ^  to kQ maplrna eoiCL^i 0« aiis0.ys®i ia aa i hoar <1^ aft«r th« 
»p^e saipla Imd \3msi »sd«' to a 500-cc. Toli»e» flie atsthor thott^t iis© 
«pror ce«l<l b® kept hmlmt ilve per c-«t ti cape were 
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obsmnred. thronghoit th« si.5i.lysla* 
fhe faetsre gives. ar> affeotiag the rapidity sb  ^ aeeweaey of tbi® 
m%hM mmt . • 
(^1) Iittffibty of «tmstioas necessary to r«ttov® all th© lead tvm 
the easpslej (2) tl» qiaatity of dit^ iiaont maess&ry to extract all tt» 
lead frQE -tte ss%ie (thl,s is iaporiant Mmme if e. l&rg© «e«ss Is 
aided extra waabiags are meessary for Its, r®Mml)j (3) the tlae re­
quired for' rimlciaf In saeli ®xt»ctiv© operatioaj (4) tha ntiaber of €B£-
timctioas meesefirj , to vmam tlie excess of ditliizoae fro® the eliiorcr--
tarm Ifiyerj (5) tlte possiiiilitj' of ®rrm* dm to aoluMlity of tl« lead 
dithiaoae coiapownd ia the ajBMJaiaesl soliitioai and (6} the qmatitj of 
solvtat lost hf Tol&tilisatioa or «oliililit|' aal tl» effect of thl# 
lose on Urn mmmcj si iAm setfaod." 
"•<43-" 
Sp«eti»ocfc®Bleal amlysis of .fimlt %imm far lm4 mn he tmtriM 
ottt with a fair of mewmoy^ in &mm msm with l«ss ttem' five 
p«r «»Rt ewf^ , *I»a pi*€sp«?l7 eontFdllM eonaitlo» fw tbe mricWB 
9t«|js a» o%s&rv«d, 
f h© »p«€tr©p«.pM« wllh its pmrmnmi. mmrA of analy»«8 
©ff#3^ att mttrmetim rnltmrntim mhtn. eto^^rwl with ehewleal 
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